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THE ARCHAEOLOGICAL URBAN INFORMATION SYSTEM  
OF VERONA: AN APPROACH TO INTEROPERABILITY THROUGH 
STANDARD-BASED CONCEPTUAL MODELLING
1. Introduction
In the city of Verona many very well preserved ancient monuments can 
still be found nowadays; some of them are currently used for exhibitions 
and events (e.g. the Roman theatre and the amphitheatre, widely known as 
the “Arena”). For this reason and for a distinctive continuity of life since 
pre-Roman age until today, the city has been listed since November 2000 in 
the UNESCO World Heritage List. Its archaeological heritage was the subject 
of many and important cataloguing and studying initiatives in the past years, 
for example the archaeological map of Lanfranco Franzoni (1975) or other 
works focusing on specific time periods (Aspes et al. 2002 for pre- and proto- 
historic ages) or sectors of the city (Cavalieri Manasse 1993, 1998, 2003, 
2008; Cavalieri Manasse, Hudson 1999). All these research activities led to 
interesting publications that, for their own nature, contain only unstructured 
information that cannot be easily accessed, processed or updated.
Given the need to revise, digitalize and publish online archaeological 
data about the city, a pilot activity has been started in the years between 2008 
and 2010 at the University of Verona with the support of some master thesis. 
This work produced a first GIS prototype (Grossi et al. 2011), containing 
the collected archaeological data. Due to the success of this first experience, 
in 2011 a bibliographic and archive research project was started, aimed at 
extending the data collection to other sources and studying new methods for 
accessing and processing the valuable datasets that was being created; at the 
same time, a cooperation began at the University of Verona between the Dept. 
of Culture and Civilization and the Dept. of Computer Science, with the goal 
of implementing an IT infrastructure for archaeological data management.
As a first step, an assessment of existing and published information 
systems for Cultural Heritage was made. Among the international projects 
we considered 1:
– Adriaticum mare, the computerized Atlas of ancient Adriatic, developed 
by the International Association of the Adriaticum Mare and presided by 
Slobodan Cace. The project aims to create an overall map of the Ancient 
Adriatic and to serve as a map of major sites.
1 For the list of all weblinks (accessed on 25/11/2014), see the Sitography at the end of the article.
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– Ancient World Mapping Center resources. This research Center, of the Uni-
versity of North Carolina at Chapel Hill, promotes cartography, historical 
geography, and geographic information science as essential disciplines within 
the field of ancient studies.
– Archaeology Data Service. A service of York University that supports the 
preservation of digital data and that provides an online archive of excavations 
and archaeological monuments.
– Arches project. An open source system for cataloguing archaeological 
heritage, developed by the Getty Conservation Institute and the World Mon-
uments Fund.
– Pleiades project. A community-built gazetteer and graph of ancient places. It 
publishes authoritative information about ancient places and spaces, providing 
services for finding, displaying, and reusing information under open license.
To the above list, other projects could be further added, all of them aimed 
at data collection on a large scale. For example:
– WebGIS for the heritage of Emilia Romagna region. Developed to list the 
artefacts in need of protection after the earthquake in 2012.
– Sistema Informativo del Patrimonio Culturale della Regione Puglia. Devel-
oped over the past years to manage the heritage of the Puglia region. 
These projects have adopted international standards for the design and 
implementation of the software tools they provide, however they focus on 
a large-scale view of the findings or events they are dealing with and do not 
provide the level of detail that is required specifically for an urban context, 
as needed for the historical centres of Italian cities. The main active projects 
in this field in 2011 were the four listed below, all of them developed in Italy:
– RAPTOR, developed by the Superintendence of Archaeology of Friuli Vene-
zia Giulia region (not accessible to the public) (Frassine, Naponiello 2012).
– Mappa project, created by Pisa University for the town of Pisa.
– ArcheoFI, built by the Municipality of Florence for the town of Florence.
– SITAR Archaeological Information System of Rome, developed by the 
Superintendence for Archaeology, fine arts and landscape of Rome, for the 
town of Rome and its metropolitan territory. 
The latter proved to be the most interesting for us, both because it was 
based on regulations released at that time by the Ministry of Cultural Herit-
age, Activities and Tourism concerning the implementation of the National 
Territorial Archaeological Information System, namely SITAN (see: Azzena 
et al. 2013, 2015; Gottarelli, Sassatelli 2015), and because since 2010 
it has been publishing some of the collected data and the underlying data 
model to be reused by other similar initiatives, emphasizing openness and 
sharing of information. 
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The choice of adopting this open data model led to the start of the SITAVR 
project (Sistema Informativo Territoriale Archeologico di Verona); in 2011 an 
informal cooperation was started and in 2012-2013 an official agreement was 
stipulated between the different stakeholders, including the University of Verona 
and the SITAR team. This was the basis for the kick-off of SITAVR that from 
SITAR inherits the data model as well as the acronym (SITA*R) 2. 
The main objectives of the project are:
– collecting data concerning archaeological diggings, or other research activ-
ities and findings regarding the urban context of Verona;
– storing data in an IT system that allows the standardized representation 
of the collected information, the sharing of knowledge and the distributed 
access to these datasets through the web;
– using data in order to support protection of cultural assets and enhance 
digital cultural heritage, both to foster related scientific research and to spread 
this knowledge to the general audience;
– experimenting different methods to share knowledge, including advanced IT 
solutions that ensure interoperability between different IT systems in the field of 
archaeological studies. In particular, we aim at simultaneously querying different 
data sources (e.g. SITAVR and SITAR) so to be able, for example, to compare 
data from the big metropolis with data from the small colony. In general, we 
would like to extend interoperability with other systems, even internationally.
2. Research aim
The SITAVR project has been implemented since 2011, with the intent 
to leverage the experience of SITAR for both data and application design, in 
order to allow interoperability between these twin systems. For both projects, 
the practical objective is to collect all available data about the archaeological 
findings and related information sources concerning Verona and Rome. The final 
overall goals of these projects are to support a full archaeological analysis of the 
data, data dissemination, and data reuse in different contexts for urban plan-
ning, safeguard, preservation, etc., in Italy and abroad. In order to reach these 
goals a key point is designing and developing an interoperable infrastructure. 
The work presented in this paper aims at verifying the applicability of 
standard methodologies and advanced IT solutions in order to obtain an 
effective interoperability between systems that deal with archaeological data 
from urban contexts.
2 For a detailed description of SITAVR project see: Basso et al. 2015, 2016, 2017; Belussi, 
Migliorini 2014; Belussi et al. 2015; SITAVR web-site: https://sitavr.scienze.univr.it/public/; for 
a detailed description of SITAR project see: Serlorenzi 2011, 2015; Serlorenzi, Jovine 2013; 
SITAR web-site: http://www.archeositarproject.it/.
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3. Materials and methods
The experiment has been implemented by proceeding on two parallel 
tracks: on one hand, working on the IT solution, adopting programming 
languages, formats and services adhering to the standards already used by the 
Italian public administrations and in European projects; on the other hand, 
developing a common conceptual model, sharing and consolidating concepts, 
definitions, descriptions and vocabularies.
Since its inception our project has put an emphasis on interoperability 
and data sharing, by adopting open source tools and standard methodolo-
gies for supporting the various activities. In particular, a formal modelling 
language (including software tools for supporting the modelling activity) was 
chosen in order to: 
– model and describe concepts in a formal and unambiguous way (domain 
model) so to be able to reproduce the underlying data model in similar con-
texts (effective reuse);
– create a formal specification of the data model that does not rely on a spe-
cific technology, but that can easily be implemented on existing platforms 
(feasibility).
The choice was made for GeoUML (Belussi et al. 2006a, 2006b, 2009), 
an extension of UML, since it matches the above requirements, as described in 
the subsections 3.1, 3.2, and 3.3. In general, adhering to international stand-
ards has been a necessary requirement for the implementation of the system.
3.1 Modelling language and tools
UML has been adopted as formal language for the specification of the 
SITAVR data model at conceptual level (i.e. independently from any specific 
technology); in particular, the constructs allowing to define UML class di-
agrams have been used. The adoption of the UML approach for describing 
data is frequent in many international standards (e.g. ISO standards, like ISO 
TC 211 Geographic Information/Geomatics); however, as far as we know, 
no current archaeological information system devoted to the urban context 
has investigated the formal specification of the data with the aim not only to 
support implementation, but mainly to enable interoperability. Some works 
have adopted the UML paradigm in other archaeological and cultural heritage 
contexts, with different purposes (Massussi et al. 2010; Zoghlami et al. 
2012; Pfeiffer et al. 2013). 
GeoUML extends UML with geometric representation of the spatial 
properties of the data (Belussi et al. 2006a, 2006b) as defined in the ISO TC 
211 standards (in particular, ISO 19107 and ISO 19109). More specifically, 
the GeoUML Catalogue tool has been adopted for the following reasons:
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– it has been used for the specification of the Italian National Core (National 
topographic database) and has been adopted in other GIS-based projects by 
many Italian Regions;
– this approach has been studied, developed and extended since 2004 at the 
Dept. of Computer Science in Verona.
The GeoUML Catalogue manages the conceptual schema and at the 
same time it can automatically generate the mapping towards different tech-
nologies, producing the corresponding physical schemas (SQL for PostgreSQL 
or Oracle, XML schema, ShapeFile, etc.). In Fig. 1 the interface of the tool is 
shown. Note that in the left window a subset of the classes, belonging to the 
schema, is shown and in the central window the description of a specific class 
is presented. The interface allows the user to navigate through the attributes 
and association roles; moreover, as shown by the above highlighted menu, 
the automatic generation of different physical schemas is available.
3.2 Format for data exchange and mapping to international standards
In order to allow interoperability between systems (SITAVR and SITAR, 
and other systems as well), a common format for data exchange has been de-
fined. The specification for this format can be generated automatically by the 
adopted tool (GeoUMLCatalogue) in the form of an XML syntax definition 
(XSD file, see Fig. 2), and allows online access to data through a web service.
Fig. 1 – GeoUML tools: the schema in the GeoUML catalogue.
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Fig. 2 – An example of XML syntax produced by the GeoUML Catalogue (XSD file). 
Concerning national and international standards for data modelling 
that we considered for the mapping of the data schema, we mention here: 
– CIDOC Conceptual Reference Model and its specification CRMarchaeo 
(Felicetti et al. 2016; Doerr et al. 2018; CIDOC CRM);
– AAT (Art & Architecture Thesaurus, Getty research Institute), through 
Simple Knowledge Organization System (SKOS).
Currently we are also analyzing the D2.8.I.9, INSPIRE Data Specification 
on Protected sites, Annex 1, described on INSPIRE regulation (EU Parliament 
and EU Council, 2007/2/CE, March 14th, 2007), in particular for mapping 
the class Law Constraints Decrees of SITAR.
3.3 Web services
In order to set up web services for data publishing, we have tested the 
standard Web Feature Service of OGC Consortium. The WFS provides access 
to data with a high level of abstraction, indeed it provides a set of function-
alities that allow the user to specify complex queries on data, also referring 
to their spatial properties, and to exploit the structure of the information 
that was defined in the conceptual schema and was inherited in the exchange 
format (XML syntax). The result is an XML document, whose structure is 
adherent to the conceptual schema, containing also the explicit representation 
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of links to other connected information available through the same service 
or elsewhere in the Internet.
4. Implementation
The creation of the technological infrastructure described in section 3 
allows exchanging data on the IT site; however, this would not be possible 
without an underlying conceptual schema, that formally describes a shared 
semantics for the data. This was indeed the most challenging part of the pro-
ject; namely, the definition of a shared vocabulary and a set of both broad 
and fine-tuned concepts that can represent a bridge between the terminology 
used in the two projects SITAVR and SITAR.
4.1 Requirements
The basis for this conceptual schema was the SITAR data model, which 
is based on the following main concepts:
– Information Source (Origine Informativa – OI);
– Archaeological Partition (Partizione Archeologica – PA);
– Archaeological Unit (Unità Archeologica – UA).
OI can describe the activities leading to the knowledge about a specific 
archaeological context. Therefore, one OI can describe an excavation, a field 
survey, a bibliographic research, etc. Through a set of related concepts, details 
are provided such as the type of research being performed, the place where 
and time when it occurred, related documentation, geo-spatial data regarding 
its exact location, etc.
PA describes a piece of archaeological knowledge limited in time and 
space. Therefore, a PA represents a «segment of matter, a physical material 
in a relative stability of form (substance) within a specific space-time vol-
ume» (see the complete description in Doerr et al. 2018, 38-39). A PA can 
then be a structure, in a more or less complete form, a movable element, a 
stratigraphy or a geological substrate, which are important in a historical 
perspective. Through a set of related concepts, details are provided such as 
place and time of the finding, its dating and measurements, related documents 
such as pictures, maps, etc.
UA describes a monument or a complex aggregate of findings having 
a common existence and refers to a specific place and time. While the PA is 
the “raw” data, obtained from a mere objective observation of the available 
materials, the UA constitutes an aggregation and interpretation of these ma-
terials. For example, a UA can represent the Arena in Verona as it was in the 
Roman age. Through a set of related concepts, details are provided such as 
dating, related documentation and reconstruction of the monument.
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Once those three concepts and their properties were established, we 
moved into creating a shared vocabulary, so that SITAR and SITAVR could 
use the same definitions. For example, in order to describe the methodologies 
used in acquiring an OI, a shared set of terms has been defined so that, for 
example, an archaeological trench or an archaeological sample excavation has 
been classified as an OI of type “trench or sample excavation” in both systems.
For PA, the typology has been defined with a two-level approach, 
using an “objective definition” to qualitatively describe the element (e.g. 
structure, epigraphic element, geological substrate, etc.) and a “specific 
definition” to further identify the element with more precision (villa, tomb, 
etc.). The implementation of the latter across the two systems has proved 
particularly challenging; for example, new specific definitions have been 
introduced in SITAVR data model in order to represent those findings that 
could not be specifically described through more abstract concepts of the 
vocabulary (e.g. movable and reused elements, such as inscriptions or archi-
tectural elements). To properly extend the model, in order to address this 
issue, a hierarchical definition of the vocabulary has been created, where 
the movable elements became sub-classes of corresponding monuments and 
contexts. For example, a burial has been classified in both systems as a PA 
of type “funerary context” > “tomb”. A funerary inscription, catalogued 
in the SITAVR model, would have been classified as “funerary context” > 
“inscription”. In this way, sepulchral inscriptions, tombs, ustrina, etc. all 
belong to funerary contexts (Fig. 3).
Fig. 3 – An example of the hierarchical approach used for the 
integration of different vocabularies. Two non intersecting sets of 
lemmas in a vocabulary can be linked together by finding common 
lemmas at a higher level in the hierarchy. 
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4.2 Development
Once concepts and vocabularies to be shared and methodologies and 
IT solutions to be used have been identified (section 3.1) we proceeded with 
specifying the conceptual schema by the GeoUMLCatalogue tool and to map 
concepts and vocabularies on CIDOC CRM standard and AAT. In practice, 
the process for data modelling started from the schema of the SITAR database 
(physical schema) as shown in Fig. 4.
4.2.1 Concepts modelling in GeoUML
Starting from the identified concepts (e.g. Information Source, Archaeo-
logical Partition, Archaeological Unit), the archaeological data were modelled, 
inside the GeoUML Catalogue, by using the formal constructs of UML such 
as: classes, attributes, enumerations, associations and class hierarchies (in 
Fig. 5 a portion of the class diagram of SITAVR is shown). A “class” (e.g. 
“Archaeological Partition”) represents a concept that can be “instantiated” 
becoming part of the database content; a class instance is a sample of the 
concept (that is, an instance of the Archaeological Partition, e.g. a finding 
representing a part of the wall of the Arena in Verona). Instances of classes 
are also called “objects”. 
A class has “attributes” that define the class properties, while in an object 
the attributes contain values defining the instance (for example, the “Archive” 
class might have an attribute called “Name” while an instance of an “Archive” 
will have its “Name” set to the actual name for the archive being represented). 
Rules can be defined concerning the admissible values of a given attribute, in 
Fig. 4 – The starting phase of SITAVR project. 
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particular “enumerations” can be used to restrict them to a listed set of values 
(e.g. the “Dating method” attribute might take its values from an enumeration 
containing values like: materials_analysis, epigraphic_data, etc.).
“Classes” in the data model encapsulate all the relevant information 
about the corresponding concepts in the domain and object attributes are 
filled with proper values when an instance is created. On the other side, re-
lationships between concepts are represented by “association roles” (e.g. an 
Information Source, i.e. an excavation, survey, etc. should have an address, 
which can be represented by an “address” association role between the “In-
formation Source” and the “Address” classes); when instantiated, association 
roles represent links between objects (for example a link between an object 
representing an Information Source and the object that holds its address). 
Finally, classes exist in hierarchies where the classes at the bottom 
(so called sub-classes) represent specializations of classes at the top of the 
hierarchy; usually sub-classes are created by adding new attributes/associa-
tion roles; for example, the Evidence of Finding class is a specialization of 
Archaeological Partition class. This means that it inherits all the attributes/
roles of the parent class (for example the extension attribute) and additional 
specific attributes for example the accessibility attribute (see Fig. 5). For more 
details about the technical aspects of the modelling see Belussi, Migliorini 
2017; Migliorini et al. 2017.
4.2.2 Mapping on CIDOC CRM
In cooperation with the FP7 2013-2017 ARIADNE European project, 
the conceptual schema of SITAR-SITAVR has been mapped towards the 
Fig. 5 – A part of SITAVR conceptual schema, described by using UML as formal language.
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CIDOC CRM framework and some of its extensions such as CRMarchaeo 
and CRMsci, and also towards the AAT through the SKOS approach. The 
availability of a formal specification of the data content, in the form of an 
UML-based conceptual schema, has been of great help in performing the 
semantic mapping. In summary, the three main concepts of the schema, i.e. 
Information Source, Archaeological Partition and Archaeological Unit have 
been mapped on different classes of the ontology-based model of CIDOC 
CRM. 
In particular, since the Information Source is a very general class of 
objects, its instances have to be classified by the acquisition methodology 
that characterizes them. Therefore, we distinguished between: (i) the sources, 
which describe a physical process of data collection and (ii) the research 
studies, which analyse documents and other literary sources, obtaining two 
subclasses: Physical Information Source and Research Information Source. 
Starting from this distinction, the mapping towards CIDOC CRMarchaeo 
has produced different results according to the attribute “acquisition_meth-
odology”: (i) in the first case the mapping transforms an Information Source 
into an instance of the class A1_Excavation_Process_Unit; (ii) in the second 
case the transformation produces an instance of the class E13_Attribute_As-
signment, and (iii) for all the cases in which some kind of physical survey on 
the territory has been carried out, but it was not an excavation, the chosen 
class was S4_Observation. 
A similar approach has been applied for the Archaeological Partitions, 
so the mapping involves the following classes of CIDOC CRMarchaeo: 
S22_Segment_of_Matter, E92_Spacetime_Volume, E22_Man_Made_Object 
and E25_Man_Made_Feature. Finally, the instances of the Archaeological 
Unit class have been mapped to instances of the class E24_Physical_Man_
Made_Thing. Further details about the complete mapping of SITAR-SITAVR 
model towards CIDOC CRM-Archaeo will be published in an upcoming 
paper focused on this topic.
Fig. 6 – An example of the mapping of the SITAVR vocabularies towards the AAT.
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4.2.3 Mapping the vocabularies on Art and Archaeology Thesaurus of Getty 
Research Institute
During the mapping towards CIDOC CRM, the vocabularies, already 
shared between SITAR and SITAVR, were mapped onto the AAT vocabulary, 
through the SKOS approach, due to its employment within the ARIADNE 
project framework. In Fig. 6 we show an example of the vocabularies and 
their corresponding translations in English and the mapping towards the 
AAT. 
Each vocabulary is mapped into an instance of the class E55-Type. The 
corresponding tag encapsulates the label containing the Italian value and 
the relation L54 is same-as towards a SKOS Concept with a preferred label 
in English and some matches with AAT terms. Notice that many different 
matches can be defined towards AAT terms, each one with a particular kind 
of match relation. Besides to the relatedMatch and broadMatch reported in 
the example, other possible relations are: exactMatch, narrowMatch and 
closeMatch 3.
5. Results
Some results have been reached in terms of interoperability, data access 
and standard compliance up to 2016:
– definition of a conceptual schema for SITAVR, via GeoUML tools (see 
SITAVR web site: https://sitavr.scienze.univr.it/public/);
– metadata compilation of the datasets according to the ISO Standard 19115;
– semantic mapping between the SITAVR data model and the CIDOC-CRM;
– identification of a format for data exchange (XSD) and of data interchange 
methods;
– implementation of a WFS service for data access and reuse;
– implementation of a WebGIS prototype for displaying and querying the 
collected data via web.
As a first result, thanks to a multi-user access, online availability allowed 
to populate the database, fostering a fast collection of data, their storage and 
preservation. Moreover, WFS protocol made this information content readily 
available by both direct queries and interoperability with other GIS systems. 
Last but not least, the most effective result was that the system enables ar-
chaeologists to perform queries and analysis over the integrated data collected 
in SITAR and in SITAVR such as:
3 See mapping properties in SKOS Reference (https://www.w3.org/TR/skos-reference/#mapping).
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– filtering and creating datasets based on attribute values (e.g. dating, type, 
definition, etc.);
– transparently integrate queries over data pertaining to different areas and 
cultural environments.
As a concrete example, let us consider how we can evaluate the precision 
in geo-positioning excavations over different areas, in this case Rome and 
Verona, in a period between years 1900 and 2000. Without this platform, 
data should have been collected from different databases, then an analysis 
should have been performed in order to discover how the information about 
geo-positioning accuracy is represented in each database, then a common set 
of terms (vocabulary) would have been defined to allow a comparison, data 
would have been merged from the different sources, and finally checked for 
exact or partial match. Instead, all of this can be performed with a single, 
simple query over the developed platform.
An application of the described methodology concerns the study of how 
the Romans influenced local populations of Northern Italy in the process 
known as “Latinization”. This process started in this area from the 3rd century 
BC and reached its peak during the 1st century BC when, in application of the 
Lex Pompeia de Transpadanis in 89 BC, pre-existing centres, such as Verona, 
became in all respect colonies, and when in 49 BC, with the Lex Roscia, such 
centres obtained full citizenship and became municipia. This phenomenon is 
well known and studied, and it is indeed trivial to compare the urban structure 
of the town of Verona with that of Rome. Still, many secondary aspects can 
be studied and confirmed by comparing archaeological data from the two 
towns: a process that so far was done only manually and on paper. 
Thanks to the many comparisons that can be drawn on the collected data 
(e.g. between building techniques, building materials, road networks, etc.), 
we can state how Latinization influenced all cultural aspects. An example can 
be cited as regards funeral rites. In Verona, as in Rome, the funeral area was 
located outside the town, along the main roads and similarly happened in all 
the rural context of Verona. As in Rome, burials changed according to the 
social status and the historical period. There are burials inside stone coffins, 
inside structures made by bricks and, in the rural context, even a rare example 
of burial inside a lead coffin. Verona therefore testifies the Latinization process 
through not only the urban planning and administration, but also through 
the burial grounds and rites.
6. Conclusions
Based on methodologies and technologies described in section 3 and 4, a 
custom platform has been implemented consisting of an interface for accessing 
the DB (PostgreSQL), a WebGIS based on GeoServer to query the system on 
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a geographical basis, a WFS service for online access and browsing of the 
provided information. Interoperability allowed us to perform transparently 
integrated queries and analysis over data related to different cultural envi-
ronments and coming from different sources.
Future developments of the research can include: (i) further study of data 
interchange methods (RDF, etc.); (ii) semantic mapping between the SITAVR 
data model and the INSPIRE Protected Site, in particular regarding the class 
Law Constraints Decrees of SITAR; (iii) tests of interoperability with other 
systems and not only between the projects SITAR and SITAVR; (iv) design 
and implementation of a new graphic interface for accessing and exploring 
the data provided by a WFS guided by data semantics. In conclusion, the 
conducted research, beyond the practical purpose of creating a digital geo-
graphical archive of archaeological data, can be considered an example of 
good practices in data modelling and interoperability in the archaeological 
research field, available for further reuse.
In summary, we can state that interoperability is a difficult target: it 
requires resources during the whole lifespan of the data collection, not only 
at the beginning of the project. Thus, it is necessary that this effort has some 
outcomes that justify the investments, for instance: data exchange between 
interoperable systems should be possible (feasibility on current technology); 
it should be easy (and useful) to integrate external data coming from other 
interoperable systems with the data of the local system; the information con-
tent of the exchanged data should be of high quality, i.e., the semantic and 
structural mapping should be precise and lossless.
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ABSTRACT
Since 2011 the Archaeological Geographical Information System of Verona, SITAVR, has 
been implemented based on the existing and well-consolidated Archaeological Information Sys-
tem of Rome, SITAR, developed since 2008. The main objective of the two projects is collecting 
information about the archaeological findings regarding the two Italian urban centres with the 
aim to support a complete archaeological analysis and allow for easy data reuse. The purpose 
of this research is twofold: (i) archaeological studies, aimed to collect data and contents, and 
(ii) information systems applied to cultural heritage, aimed to organize, use and preserve the 
data on the basis of the innovations related to methodologies, technologies and standards. In 
this regard, the first step in SITAVR project was to create a domain model of archaeological 
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data, by applying standard methodology for producing an abstract conceptual schema. Next 
steps were the definition of web services and a common format for data exchange; further 
in this direction was the creation of a mapping between this model and other international 
standards. The definition of the conceptual schema and the metadata, the common format for 
data exchange and the mapping on international standards have supported and encouraged 
the cooperation between SITAVR and SITAR projects. Moreover also some practical tests 
of interoperability between the two systems have been performed, thus demonstrating the 
effectiveness of the proposed approach. In particular, an experiment regarding the integrated 
execution of some queries on the two systems (funerary contexts and the road network of the 
two towns) was successfully implemented. In conclusion, our work further demonstrates that 
interoperability requires an initial large investment of resources, but allows to achieve results in 
terms of data analysis that by means of non-integrated systems cannot be easily accomplished.
